Imagery from Infrared Scanning of the East and Southwest Rift Zones of Kilauea and the Lower Portion of the Southwest Rift Zone of Mauna Loa, Island of Hawaii by Abbott, A. T.
CONF-740209-1
Imagery  f rom I n f r a r e d  S c a n n i n g  o f  t h e  E a s t  
and S o u t h w e s t  R i f t  Zones o f  K i l a u e a  and t h e  Lower P o r t i o n  
o f  t h e  S o u t h w e s t  R i f t  Zone o f  Mauna Loa ,  I s l a n d  o f  H a w a i i  
A g a t i n  T.  Abbo t t  
I N T R O D U C T I O N  
From J u l y  31 t h r o u g h  Augus t  4, 1973 n i g h t  t i m e  f l i g h t s  f o r  
o b t a i n i n g  i n f r a r e d  imagery  a l o n g  t h e  ea s t  and  s o u t h w e s t  r i f t  z o n e s  -i 
o f  K i l a u e a  and  t h e  s o u t h w e s t  r i f t  zone  of Mauna Loa w e r e  u n d e r t a k e n  
on t h e  i s l a n d  o f  H a w a i i .  F l i g h t s  were a l s o  made on H u a l a l a i  and 
K o h a l a  v o l c a n o e s  b u t  b e c a u s e  o f  i n c o n c l u s i v e  r e s u l t s  are  n o t  i n c l u d -  
e d  i n  t h i s  r e p o r t .  Ground c o n t r o l  s t a t i o n s  h a d  b e e n  e s t a b l i s h e d  
d u r i n g  d a y l i g h t  h o u r s  several  d a y s  p r i o r  t o  s t a r t i n g  t h e  f l i g h t  
program.  S t u d e n t s  s t a t i o n e d  a t  t h e  g round  c e n t r a l  p o i n t s  g u i d e d  
t h e  a i r c r a f t  on p r e d e t e r m i n e d  f l i g h t  p a t h s  by t h e  u s e  o f  d i r e c t i o n a l  
l i g h t s  wh ich  were v i s i b l e  t o  t h e  p l a n e ' s  n a v i g a t o r .  R e s u l t s  o f  t h e  
i n f r a r e d  s c a n n i n g  program are  c o n s i d e r e d  t o  b e  v e r y  s u c c e s s f u l .  
E v e n t s  l e a d i n g  up t o  t h e  f i n a l  imagery  on 8 x 10 c o l o r  p r i n t s  w i l l  
b e  d i s c u s s e d  below. 
The sum o f  $23,900 was d e s i g n a t e d  by t h e  NSF t o  b e  expended 
on a e r i a l  p h o t o g e o l o g i c  work on t h e  H a w a i i  G e o t h e r m a l  P r o j e c t .  
I n f r a r e d  s c a n n i n g  w a s  t h e  o n l y  a e r i a l  t e c h n i q u e  employed i n  t h i s  
p h a s e .  
o f  Ann A r b o r ,  M i c h i g a n  w a s  s e l e c t e d  as b e s t  e q u i p p e d  and  e x p e r i e n c e d  - 
i n  Hawai i an  c o n d i t i o n s  t o  a c c o m p l i s h  t h e  i n f r a r e d  i m a g e r y  s u r v e y .  
T o w i l l  E n g i n e e r i n g  C o r p o r a t i o n  o f  Hono lu lu  p r o v i d e d  t h e  a i r c r a f t ,  p i l o t  
and n a v i g a t o r  and  s u b m i t t e d  a r e p o r t  w i t h  maps and  b l a c k  and w h i t e  ae- 
r i a l  p h o t o g r a p h i c  m o s a i c s .  T h e s e  f i r m s  e a r l i e r  t h e  s a m e  y e a r  had  
f l o w n  p a t h s  f o r  D r .  George  K e l l e r  o f  t h e  C o l o r a d o  S c h o o l  o f  Mines ,  
who w a s  engaged  i n  l o c a t i n g  a d e e p  d r i l l  h o l e  n e a r  t h e  summit o f  K i l a u e a .  
A f i r m  s p e c i a l i z i n g  i n  i n f r a r e d  s u r v e y s ,  D a d a e l u s  E n t e r p r i s e s  
FLIGHT PATHS AND DESCRIPTIONS 
(1) East R i f t  Zone o f  K i l a u e a  
Two l o n g  p a r a l l e l  f l i g h t  p a t h s  were f lown  a l o n g  t h e  Eas t  r i f t  
z o n e  f rom p o i n t s  o u t s i d e  t h e  b o u n d a r y  o f  H a w a i i  V o l c a n o e s  N a t i o n a l  
P a r k  t o  Cape Kumakahi. S h o r t e r  p a t h s  c r o s s i n g  t h e  two l o n g  p a r a l l e l  
l i n e s  were f l o w n  a t  t h e  i n t e r s e c t i o n  o f  t h e  r i f t  z o n e  w i t h  t h e  main  
h ighway be tween  Pahoa  and  Ka lapana .  A p p r o x i m a t e l y  35 l i n e  m i l e s  o f  
u s a b l e  r e c o r d  w a s  o b t a i n e d .  From t h i s  t h e  f o l l o w i n g  s t r i p s  were 
s e l e c t e d  f o r  r e p r o d u c t i o n  i n  i n f r a r e d  f a l s e  c o l o r  imagery :  
g round  e l e v a t i o n  of 2100 f e e t  p r o v i d e  e x c e l l e n t  examples  o f  r i f t  
l i n e a t i o n  and  t e m p e r a t u r e  a u r e o l e s .  The D I G I C O L O R  p r i n t s  showed a 
T h r e e  m i l e s  o f  f l i g h t  p a t h s  h i g h  on t h e  r i f t  zone  a t  an  a v e r a g e  
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t e m p e r a t u r e  r a n g e  o f  14OC t o  2OOC. Numerous s i t e s  a l o n g  t h e  r i f t  
showed s p o t s  o f  w h i t e  c o l o r  i n d i c a t i n g  t h e  t e m p e r a t u r e  exceeded  
t h e  h i g h e s t  r a n g e  on t h a t  t e m p e r a t u r e  s e t .  T h i s  i s  n o t  s u r p r i s i n g  
i n  v i ew o f  t h e  f a c t  t h a t  w i s p s  of  s t e a m  are  i s s u i n g  f rom some o f  
t h e  v e n t s  p r o b a b l y  as a r e s u l t  o f  m e t e o r i c  water coming i n  c o n t a c t  
w i t h  r e s i d u a l  h e a t  o f  l avas  f rom t h e  1966 e r u p t i o n  i n  t h i s  area. 
Downslope f rom t h e  steam v e n t s ,  a f a i r l y  e x t e n s i v e  area shows a 
s l i g h t l y  h i g h e r  s u r f a c e  t e m p e r a t u r e  t h a n  i t s  s u r r o u n d i n g s ,  by an  
a v e r a g e  of  1 O C .  
The area f o r  t h e  second  s e t  of  DIGICOLOR p r i n t s  i n  t h e  K i l a u e a  
ea s t  r i f t  z o n e  w a s  s e l e c t e d  f rom a f l i g h t  p a t h  of  a p p r o x i m a t e l y  two 
m i l e s  i n  l e n g t h  a c r o s s  t h e  area o f  i n t e r s e c t i o n  of t h e  r i f t  zone  
and t h e  Pahoa-Kalapana  highway a t  a g round  e l e v a t i o n  of  a p p r o x i m a t e l y  
1000 f ee t .  The t e m p e r a t u r e  r a n g e  o f  t h i s  p a t h  i s  16OC - 25OC o r  1 . 5 " C  
p e r  c o l o r .  Again  numerous s i t e s  showing w h i t e  a l o n g  t h e  r i f t  zone  
i n d i c a t e  h o t  s p o t s  and a n  a u r e o l e  o f  d e c r e a s i n g  t e m p e r a t u r e s  are d i s -  
t r i b u t e d  ou tward  f rom t h e  r i f t .  F i n e  gxamples  o f  s u r f a c e  t e m p e r a t u r e  
z o n e s  a re  d e m o n s t r a t e d  i n  t h i s  imagery .  
(1) S o u t h w e s t  R i f t  Zone o f  K i l a u e a  
A f l i g h t  p a t h  12 m i l e s  l o n g  w a s  f o l l o w e d  f rom t h e  p o i n t  of 
i n t e r s e c t i o n  o f  t h e  w e s t e r n  boundary  o f  Hawai ian  Volcano  N a t i o n a l  
P a r k  and t h e  ma in  h ighway be tween  K i l a u e a  summit t o  P a h a l a  t o  a 
p o i n t  on  t h e  sea c o a s t  a p p r o x i m a t e l y  4 m i l e s  eas t  o f  Puna luu .  
The a l t i t u d e  m a i n t a i n e d  was a b o u t  3000 f e e t  above g round  l e v e l .  
Throughou t  mos t  o f  t h e  s t r i p  a t h e r m a l  anomaly w a s  e v i d e n t  a l o n g  t h e  
Great Crack .  The t e m p e r a t u r e  r a n g e  on t h e  f l i g h t  p a t h  w a s  18OC - 
22OC. Of u n u s u a l  i n t e r e s t  on t h i s  p a t h  i s  a t h e r m a l  anomaly i n  a 
t a r g e t - l i k e  p a t t e r n  near  t h e  s o u t h e r n  end o f  t h e  Greak Crack  a p p r o x i -  
m a t e l y  1 1 / 4  m i l e s  f rom t h e  c o a s t l i n e  a t  a n  e l e v a t i o n  of  300 f e e t  
above  sea l e v e l .  The t a r g e t - l i k e  p a t t e r n  i s  1200 f e e t  w i d e  1600 f e e t  
l o n g .  The r o u g h l y  c i r c u l a r  p a t t e r n  o f  t h e r m a l  anomaly l i e s  600 f e e t  
n o r t h w e s t  o f  a s p l i n t e r  e x t e n s i o n  o f  t h e  Great  Crack .  - T h e  h i g h e s t  
t e m p e r a t u r e  w i t h i n  t h e  t a r g e t  area r e a c h e s  t h e  r e d  c o l o r  o r  22OC i n  
two sma l l  s p o t s ,  and w i t h i n  t h e  Great Crack  e x t e n s i o n ,  s m a l l  l o c a l  
s p o t s  r e a c h  w h i t e ,  o r  o f f  s c a l e .  
t h e  s o u t h  s i d e  o f  Puu K o l e k o l e ,  a p r e h i s t o r i c  c i n d e r  c o n e ,  and w i t h  
t h e  e x t e n s i o n  o f  t h e  Great Crack .  
imagery  s h o u l d  receive c a r e f u l  a t t e n t i o n  as a p o t e n t i a l  area f o r  f u r t h -  
e r  g e o p h y s i c a l  i n v e s t i g a t i o n  and p o s s i b l y  r e s e a r c h  d r i l l i n g .  
The anomaly  a p p e a r s  t o  b e  a s s o c i a t e d  w i t h  t h e  lower  s l o p e s  a l o n g  
T h i s  s u r f a c e  t h e r m a l  anomaly as r e g i s t e r e d  by i n f r a r e d  s c a n n i n g  
(3) The S o u t h w e s t  R i f t  Zone o f  Mauna Loa 
A f l i g h t  p a t h  w i t h  t h e  t o t a l  l e n g t h  o f  a p p r o x i m a t e l y  22 m i l e s  
f o l l o w e d  t h e  s o u t h w e s t  r i f t  o f  Mauna Loa f rom a n  e l e v a t i o n  o f  a p p r o -  
' x i m a t e l y  7000 f e e t  above  sea l e v e l  t o  t h e  t i p  of S o u t h  P o i n t .  Only 
t h e  l o w e s t  f i v e  m i l e  s e c t i o n  o f  t h i s  p a t h  t o  t h e  t i p  o f  S o u t h  P o i n t  
showed a n y  s i g n i f i c a n t  t h e r m a l  a n o m a l i e s .  T h i s  p o r t i o n  h a s  been  re- 
p roduced  i n  D I G I C O L O R  and p r i n t s  d e v e l o p e d .  
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The t e m p e r a t u r e  r a n g e  on  one  s u b - s e t  i s  16OC - 2 2 O C .  Therma l  
a n o m a l i e s  a p p e a r  a l o n g  t h e  c l i f f  f a c e  o f  t h e  Kahuku f a u l t  as c l u s t e r s  
a l o n g  t h e  base o f  t h e  c l i f f  and  as l i n e a r  f e a t u r e s  p o s s i b l y  i n d i c a -  
t i n g  b e d d i n g  p l a n e s  i n  t h e  l a v a  f l o w s .  Numerous s p o t s  a l o n g  t h e  
c l i f f  r e g i s t e r  r e d  and a few l o c a l  areas show w h i t e ,  o r  o f f  scale.  
The Kahuku f a u l t  s c a r p ,  wh ich  r e a c h e s  400 f e e t  i n  h e i g h t  i n  t h i s  area,  
f a c e s  west .  C o n s i d e r a t i o n  must  b e  g i v e n  t o  t h e  p o s s i b i l i t y  t h a t  t h e  
a n o m a l i e s  r e s u l t  f rom r e s i d u a l  l a t e  a f t e r n o o n  s o l a r  h e a t .  The imagery  
w a s  t a k e n  a t  0030 h o u r s  i n  o r d e r  t o  r e d u c e  t h e  e f f e c t  o f  r e s i d u a l  
h e a t .  The p h y s i c a l  d i s t r i b u t i o n  o f  t h e  w a r m e r  areas d o e s  n o t  a p p e a r  
t o  show a p a t t e r n  t h a t  m i g h t  b e  c a u s e d  by r e s i d u a l  h e a t i n g ,  none  t h e  
l e s s  t h i s  f a c t o r  mus t  b e  k e p t  i n  mind. 
h e a t  may b e  r i s i n g  f rom d e p t h  a l o n g  t h e  p l a n e  o f  t h e  Kahuku f a u l t  
and  i s s u i n g  a t  t h e  b a s e  o f  t h e  c l i f f  and  a l o n g  b e d d i n g  p l a n e s  o f  t h e  
l a v a  f l o w s .  The Kahuku f a u l t  i s  a m a j o r  s t r u c t u r a l  f e a t u r e  o f  Mauna 
Loa s h i e l d  v o l c a n o .  It  e x t e n d s  t e n  m i l e s  i n l a n d  f rom t h e  c o a s t  and  
h a s  b e e n  f o l l o w e d  o u t  t o  sea f o r  a d i s t a n c e  o f  o v e r  1 5  m i l e s .  Depth  
r e c o r d i n g s  made on b o a r d  t h e  R/V V a l d i v i a  i n  1973 w h i l e  s t e a m i n g  
p a s t  t h e  e x t e n s i o n  o f  t h e  f a u l t  4 m i l e s  o f €  s h o r e  r e g i s t e r e d  a v e r t i -  
c a l  d i s p l a c e m e n t  a l o n g  t h e  f a u l t  p l a n e  o f  1900 meters. 
F u r t h e r  g e o p h y s i c a l  and  g e o l o g i c a l  work s h o u l d  b e  c o n c e n t r a t e d  
i n  t h e  s e c t i o n  o f  t h e  lower  p o r t i o n s  o f  t h e  Kahuku f a u l t .  T h i s  may 
h a v e  p r o m i s e  as  a n  area i n  wh ich  t o  l o c a t e  an  a r r a y  o f  r e s e a r c h  d r i l l  
h o l e s .  
A l s o  o f  i n t e r e s t  a l o n g  t h e  S o u t h  P o i n t  s h o r e l i n e  as r e g i s t e r e d  
by  t h e  i n f r a r e d  imagery  i s  t h e  t e m p e r a t u r e  d i s t r i b u t i o n  i n  t h e  sea, 
water .  D i r e c t l y  o f f s h o r e  a l a r g e  p a t c h  o f  water shows as  a w h i t e  
a rea  i n d i c a t i n g  t h a t  i t s  t e m p e r a t u r e  i s  g r e a t e r  t h a n  2 2 ' C .  It  i s  n o t  
r e c o g n i z e d  a t  t h i s  t i m e  w h e t h e r  t h i s  i s  a b a y  o f  w a r m  s u r f a c e  water 
b r o u g h t  i n  b y  o c e a n  c u r r e n t s  o r  wind  o r  w h e t h e r  t h e  warming i s  c a u s e d  
by  some o t h e r  p r o c e s s .  
The c a u s e  o f  t h e s e  a n o m a l i e s  i s  n o t  known a t  t h e  p r e s e n t  t i m e .  
A n o t h e r ,  more  i n t r i g u i n g  p o s s i b i l i t y  l i e s  i n  t h e  c o n c e p t  t h a t  
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